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Objectives

CONVERGENCE :
Project funded by french research agency (2014-2018)

* To develop a platform capable of running large ensembles
of simulations with a suite of models

 To handle the complex and voluminous datasets generated

e To facilitate the evaluation and validation of the models
and the use of higher resolution models.
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TO : management

T1 : platform

ensemble of tools
different configurations
different resolution

set of simulations

set of diagnostics
assessment
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T2 : towards a high-resolution coupled model =" = © 7

* Improving coupled model parallelism in terms of computing and memory
* Managing efficiently input and restart files

* Integrating parallel interpolation mechanisms in XIOS

¢ Parallel component coupling

T3 : runtime environments [. an-II;IECcE) Q .
* Process assignment S @
* Optimization, Load balancing r.‘rls
* Climate Simulations Supervision — (A 1

HETGOC |s—en‘esM7 )

T4 : Big Data management and analytics of Climate Simulations

* X10S implemented within project models - . es- doc
* X10S a bridge towards standardisation 1r s arth System Documentation
* Data and metadata services P ——
* Big Data Analytics

T5 : CliMAF: a framework for climate models evaluation and analysis

o)
* General driver and upstream user interface \\'\ Y/
* Services layer EMBRACE

* Visualization tools
* Evaluation and monitoring diagnostics




International community under strong pressure

4 )
Coupled Model Intercomparison Project - CMIP6

CMIP6/ARG6 cycle

/

\

concept | & definition CMIP6
2013 ' 2014-2015
Model runs _ ,
Model version set-up | & data archiving Simulations
/ 2016-2017 || || Data archive ESGF Data
>
. 03/17 | |
Need very strong argumentation 31/07/18 15/03/19 09/19
\to\change things here | IPCCAR6 | Paper subm Ppaper accept ARG/

=Y

Laplace

Institut
WCRP &
mon

World Climate Research Programme



1 ipegin end ni_glo

ni_gle

global domain

ni

local domain

Zoami_joeqn
. output domain
nj
nj_glo

ZOOM_Nj

jend e Y

L zoom_end

nj_gla X . Zﬂibm_l'li
b) Global (zonal mean)

hils + T T T T TT]

s |
rsterf |

0.5 zoam_ibegin zoom_ibagi

o« - Data producer

« 0.3
"u;‘lﬁ? H 102 ° ° ° o hd
pr — 0.1
psl L0

-o1 - Analysis

@
S
0
2

(=
oo
th @
N

c) Global (deviations from zonal mean)

c) Temperature at 100 hPa 15S-15N
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To keep in mind

Computation useless if results cannot be

stored and distributed and analyzed !
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CINES CNRM

User @ Browser | Command Line | Desktop
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Why is it good to log « all around » ?

THEN... NOW...

Log files Operational intelligence
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Trusting web service

Trusting Release: 0.60
A . Ask for support
Check reliability of configurations on the SX9 from the CCRT. Discover other services

Configuration IPSLCM5_v2

2010-06-07706:10

I0IPSL/srec svn checkout -r HEAD http://forge.ipsl.jussieu.fr/igemg/svn/IOIPSL/tags/v2_1_9/src IOIFSL/src

ORCHIDEE cvs -d :pserver:sechibalcvs.ipsl.jussieu.fr:/home/ssipsl/CVSREF checkout -r orchidee 1 9 4 2 ORCHIDEE

0OASIS3 cvs -d :pserver:anonymousf@cvs.ipsl.jussieu.fr:/home/ioipsl/CVSRO0OT checkout -r ipslem5a -d prism ORSIS3
LMDZ4 svn checkout -r 1329 http://svn.lmd.jussieu.fr/LMDZ/LMDZ4/trunk LMDZ4

IPSLCM5 svn checkout -r HEAD http://forge.ipsl.jussieu.fr/igemg/svn/CONFIG/IPSLCM/IPSLCMS/branches/IPSLCMS v2 IPSLCMS
liblGCM svn checkout -r 246 http://forge.ipsl.jussieu.fr/libigem/svn/trunk/1ibIGCM 1ibIGCM

NEMO svn checkout -r HEAD http://forge.ipsl.jussieu.fr/nemo/svn/tags/nemo w3 2/NEMO

UTIL svn checkout -r HEAD http://forge.ipsl.jussieu.fr/nemo/svn/tags/nemo_wv3_2/UTIL

XMLFS80 svn checkout -r 54 http://forge.ipsl.jussieu.fr/ioserver/svn/XMLF90

XMLIO_SERVER | svn checkout -r 54 http://forge.ipsl.jussieu.fr/ioserver/svn/¥XMLIO SERVER/trunk XMLIO SERVER

Trusting log
Date ©  Status  Step Comments  C++ FS0 MPI  CROSSKIT  NETCDF  IOIPSL/src  ORCHIDEE OASIS3  LMDZ4  IPSLCM5  IiblIGCM  NEMO  UTIL
. orchidee_1 9 4 2 ipslcmba
21006 ok Coders’ |- 087 400 804 18413 3.6.1 D 2010-05- 2010-03- 1320 e 246 HEADR AT
: 27T10:30:36 18T15:16:18
. orchidee_1 9 4 2 ipslcmba
2100 ok prirraglP 087 400 804 18413 3.6.1 o 2010-05- 2010-03- 1320 i 246 | =
' 27T10:30:35 18T15:16:18
. orchidee_1 9 4 2 ipslcmba
21006 oK G |- 087 400 B804 18413 3.6.1 ot 2010-05- 2010-03- 1329 Aied 246 il
' 27710:30:35 18T15:16:18
. orchidee_1 9 4 2 ipslcmba
00 oK peirradlP 087 400 B804 18413 3.6.1 o 2010-05- 2010-03- 1329 i 246 = =
' 27T10:30:35 18T15:16:18
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Dashboard and data access

uer Portal - v1.0a3 - Google Chrome

@ Prodiguer Portal - v1

%« &2 | 4 https:/prodiguer.ipsl fr/simulations brdit §

2§ Google [l BNP Paribas (B EGEE @ wiki IPSL # ENSEMBLESFPS [T METAFOR % Hyrax [ GRelCPortal (. Portail Simbad 4 Admin - Trac & IGCMG - Trac spectacle, theatre - Autres favoris

Institut -
_E:v%r(;; PrOd'guer Portal Experiments Simulations Output

Laplace bifiusion internationale des données scientifigues

— U ON T AN A =, Create
Compute Node Machine Login Tag / Model Space
[ccrT = P v|  [DENVL, Sebastier v | & [* v|& [PROD v
Activity Experiment Status Start Date pd Date
@ Monitoring comparison: v3.rcp85.4 vs v3.rcpa5.4 vs v3.rcp85.3 vs v3.rcpd5.3 vs v3.rcp60.1 vs v3.rcp85.2 vs v3.rcpa5.2 vs v3.rcp85.1 vs v3.rcpd5.1 vs v3.rcp26.1 vs v3.historical2 vs v3.historicall vs v3.historical3 - Gi =
[CMIPS e v|  [COMPLETE 2|

@ |Prodiguer Portal -wl... % ' bh/RabbitMQ tutorial - R.. %/ [ | Monitoring comparis...

@ = | @ webservices ipsljussieu frimonitoring_fromprodiguerftrmp StO1_YYHAL_ 9% A
*J Google PHIBNP Paribas (B EGEE @ Wiki IPSL WENSEMBLESFPE [T METAFOR M Hyrax [0 GRelCPortal (. Portail Simbad 4% Admin - Trac 8% IGCMG - Trac spectacle, theatre [ | PROXY LIST [l American Expre...

Autres faveris

Simulation s Node Machine Login Tag / Model Space Acti
J—— — — p86deny —— — oy Monitoring comparls_on: \:'3.rcp85.4 vs_ v3.rf:p45.4 Vs v3._rcp8_5.3 vs v3.rcp45.3 vs v3.rcp60.1 vs v3.rcp85.2 vs v3.rcp45.2 vs v3.rcp85.1 vs v3.rcp45s.1
o vs v3.rcp26.1 vs v3.historical2 vs v3.historicall vs v3.historical3
v3.historicall CCRT SX9 p8&denv IPSLCMBA PROD M
v3.historical2 CCRT SX9 pBEdeny IPSLCM5A PROD cM at 2011-06-03 10:56:51
v3.historical3 CCRT SX9 pBEdeny IPSLCM5A PROD cM © Suus sitrs - Suuyls Shrins S 1= e
iiter : [+ oo bout blank
v3.rep26.1 CCRT Sx8 p8Edeny IPSLCMEA PROD cMm s Filter : | Images : 0171017 © sbettlen
va.rcpds.l CCRT Sx9 pBEdeny IPSLEMEA PROD cM ATM cHM Ice MEG oce s8e sRF XOR ctr SFF-penfncaane
Net Ecosystem Exchange (PgC/yr) (BSEX:60)
v3.rcpds.2 CCRT SX9 p86denv IPSLCMBA PROD g = CEEN eI south ClECE] o) ) | ) ) )
v3.rcpas.a CCRT SX9 pBEdeny IPSLCM5A PROD cM o r
v3.rcpd5.4. CCRT SX9 pBEdeny IPSLCM5A PROD cM 0| F
v3.rcp60.1 CCRT SX9 pBEdeny IPSLCM5A PROD cM oo L
v3.rcpss.l CCRT SX9 pBEdeny IPSLCM5A PROD cM - r
- —ea-| F
v3.rcpss.2 CCRT SX9 pBEdeny IPSLCM5A PROD cM F
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- - PROD,/ropBS/ v3.rop85.3 ~ PROD/rop45/v3.rep4t.l
T 0w { ) (eameas) ) (eszceo) e Sytoot (e () (eswn2) e PROD/rop45,/v3.rop45.3 PROD/rop26,/v3.rep26.1
B PROD/ rep B0/ v3.reps0.1 — PROD historicol /3 historical2
o = - PROD,/rep8S,/v3.repas.2 __ PROD/histerical/v3.historicall
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Metrics Garden

Metrics Garden User Web Interface

Test Glecker like metrics on CMIP5 version of IPSL models

Result

Variable clt hfls hfss pr psl rids ridscs rlus

RegionName | Globe | NHEX | Globe | NHEX | Globe [ NHEX | Globe | NHEX | Globe | NHEX | Globe [ NHEX | Globe | NHEX | Globe | NH

Model Experiment | SimName
rip1 -0.092)-0,118(4+0.071 | -0.008| -0.044 | -0.024|4+0,230 (40,241 | +0.040] -0, 020 | +0, 092 [+0.072|+0.192 | +0,0092( -0,101 | -0.
r2ip1 -0.098|-0,135(+0.055(-0.020|-0.062| -0.033|+0,.213(+0.083|+0.039|+0,085 | +0,.026 | -0.001 | +0.124 | +0,029( -0,113( -0.
r3fpi -0.094) -0,126(+0.109(+0.010| -0,047 | -0,035|+0, 316 |+0, 238 | +0.035| -0,033 | +0,198 [+0,155 | +0, 363 | +0, 230 | -0, 058 [ +0.
IPSL-CM5A-LR | historical
rdip1 -0.090) -0,117(+0.036| -0.007| -0.071 | -0.021 |+0.252 (40,242 | +0.001 | -0,013 |+0,136 (+0.121 | +0.217 | +0,122( -0, 089 [ +0.
r5H p1 -0.094)-0,115(+0.045| -0.038| -0.105| -0.072|+0.283(+0.197 | +0.031 | -0.019|+0.113 (+0.034 | +0.224 | +0. 056 -0.181 | -0.
r6il p1 -0.097)-0,115(4+0.053|+4+0.001 | -0,087 | -0.051 |+0,370 (40,251 | -0.041 | -0, 002 | +0,116 (+0.059|+0,221 | +0,0091 | -0, 057 -0.

ripi -0.122|-0.070|-0.331|-0.235|-0.167 | -0.197 -0.413)-0.142)-0.

IPSL-CM5A-MR | historical r2iip1 -0,095|-0.030]-0,299(-0,220(-0.125( -0.170 -0,383| -0.028| -0,

r3ip1 -0.097|-0.040|-0.370( -0.242| -0.125| -0.199 ~0.4L1 -0.052| -0.

IPSL-CM5B-LR | historical |riiip1

+0. 098 [+0, 407

Institut
Pierre
Simon
Laplace

-




From syntetic metrics to great details
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c) Global (deviations from zonal mean)
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SYNDA : Synchro-data

e Search for data in ESGF

* File selection using DRS facets (realm, freq, experiment,
ensemble, variable). So called template.

* Incremental search (keep track of what have already been
downloaded)

* Transfer files from ESGF to local filesystem
* Transparent handling of x509 Certificate based security
* HTTP Parallel download

* Schedule task execution
* Capacity to define series of task over variables

* Tracability and ability to pint point consequence of changes
on final product



SYNDA : Synchro-data

* INITIALISATION
synda cache init : synda certificate renew
* BASIC USAGE
search datasets : synda search FACET..
Install a dataset : synda install DATASET..
start the download : synda daemon start

check download completion : synda queue status
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SYNDA : Synchro-data

project="obs4MIPs"

project="ISI-MIP%20Fasttrack"
GCM="GFDL-ESM2M HadGEM2-ES MIROC-ESM-CHEM"
searchapi_host="esg.pik-potsdam.de"

project="CORDEX"

model="HIRHAM5 RACMO22E REM0O2009 WRF331F RCA4"
experiment="historical evaluation rcp26 rcp45 rcp85"
ensemble="all"
variable[*][day]="sfcWindmax tasmin tasmax prhmax pr"
variable[*][mon]="tas tasmin tasmax pr sfcwWind"
domain="EUR-11"




IPSL CMIPS
POST-PROCESSING

PSL/CIC
PIPELINE | D

users

T template s

SYNCHO-DATA
POST-
PROCESSING
database

: vesg4 process

: esgf-local process
: external process
s variable pipeline
: dataset pipeline

: worker/script

00000 0O

: working directory
in /prodigfs/esg/

IO > : database commits
with process state



Thank you for your attention

T Wt - ]

Also, if you have sKkills in High Performace Computing, Information
Technology, Grids or Clouds, and if you are looking for a job please
ping me by email. And | will be around ...

sebastien.denvil@ipsl.jussieu.fr
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